PAGE 


Form  Approved 
OMB  No  0704-0)88 


Put'i'C  reporting  bi 
gathering  and  mat 
l hits  collection  of  ir 
Davis  Highway.  Su 


AD-A229  005 


sr  response.  inciuJr*  Mime  lor  ■•vfeiiinfcinstrLtti*!^ existing  data  sources. 
>n  of  information  jypl  tM^entafeladilathis  lujtlflni;sl'»a,,>  any  other  aspect  of 
>n  Headquarters  ServicesTJrmclorate  for  Inlormauon  Operations  and  Reports.  I2t5  Jefferson 
t  and  Budget,  Papeiwork  Reduction  Project  (0704-0188).  Washington.  DC  20503 


1.  Agency  Use  Only  (Leave  blank).  2.  Report  Date.  3.  Report  Type  an 

1990 


4.  Title  and  Subtitle, 

The  Corrosion  Behavior  of  Copper-Based  Materials 
Exposed  to  Natural  Seawater 


3.  Report  Type  and  Dates  Covered. 

Abstract 


5.  Funding  Numbets. 


i-.ATJ¥he,  r.  Ray,  P.  Wagner,  F.  Mansfeld, 
R.  Teal,  and  H.  Shih 


7.  Performing  Organization  Name(s)  and  Address(es). 

Naval  Oceanographic  and  Atmospheric 
Research  Laboratory 

Stennis  Space  Center,  MS  39529-5004 


Program  Elempnt  No 


Accession  No 


61153N 


03102 


DN  094  4  63 


8.  Performing  Organization 
Report  Number. 

AB  91:333:001 


9.  Sponsoring/Monitoring  Agency  Name(s)  and  Address(es). 

Naval  Oceanographic  and  Atmospheric 
Research  Laboratory 

Stennis  Goace  Center,  MS  39529-5004 


11.  Supplementary  Notes. 

The  Electrochemical  Society 


12a.  Distribution/Availability  Statement. 

Approved  for  public  release;  distribution 
is  unlimited. 


12b.  Distribution  Code. 


13.  Abstract  (Maximum  200  words). 

The  corrosion  behavior  of  Cu,  Cu-Ni  alloys,  Admiralty  Brass  and  A1 
Bronza  has  been  studied  as  a  function  of  exposure  time  to  natural 
seawater  at  the  Naval  Civil  Engineering  Laboratory  in  Port  Huenema, 
California.  Samples  were  exposed  at  the  open-circuit  potential  Bcorr 
and  at  -  850  mV  vs  SCE.  The  properties  of  the  biofilms  and  the  calcar¬ 
eous  deposits  were  examined  as  a  function  of  exposure  time  with 
electrochemical  impedance  spectroacopy  (MIS)  and  SEM/EDAX.  Comparisons 
will  be  made  with  the  results  for  the  stainless  steels  304,  316  and 
A16X  and  Ti  grade  2  which  have  been  exposed  under  identical  conditions 
(lr  2,  3,).  The  effects  of  mana  transport  have  been  studied  with  a 
rotating  cylinder  electrode  in  laboratory  experiments  and  in  natural 
seawater.  Current  data  were  collected  as  a  function  of  rotation  spread 
at  Bcorr,  at  -  850  mV  Va  SCE  and  at  an  anodic  potential.  Comparisons 

were  made  with  the  results  for  stainless  steel  304  and  Ti  grade  2  which 
showed  different  effects  of  mass  transport  on  the  electrochemical^ 
reactions  which  determine  the  corrosion  behavior  of  these  materials.  '/ 


14.  Subject  Terms. 

(U)  Biofouling;  (U)  Corrosion;  (U)  Biodeterioration; 
(U)  Electrochemistry 


17  Security  Classification 
of  Report. 

Unclassified 


18.  Security  Classification 
o(  This  Page. 

Unclassified 


19.  Security  Classification 
of  Abstract. 

Unclassified 


15.  Number  jf  Pages. 


16.  Price  Code. 


20.  Limitation  of  Abstract. 


SAR 


rex-  21or4y6289 


Oct  22 


Abutrai.r  No.  IS l 

TV"  Cormfllon  behavior  of  Copper-naasd  Material* 
Kxpoaed  to  Natural  *sav*t"r 

B.  Little,  R.  Ray  and  P-  Wegner 
NUARL,  Stannia  Space  Center 
M5  39529-5004 

f.  Mspufcld,  R.  Teel  and  II.  ShJh 
University  of  Southern  California 
M»t"riale  Celeron  Department 
Lob  Angeles*  r.A  900B9-0241 


Tlia  corrosion  behavior  of  CM*  Cu-Ni  alloy  a*  Admiralty 
fit'Aos  and  M  Bro../.rt  hae  hcen  atudi-d  «■  a  function  of 
exposure  tlm"  to  natural  acawatar  at  the  Naval  Civil 
Engineering  Laboratory  |n  Port  Hu-nemn*  California, 
Sampluo  ware  exposed  at  th«  open-clrcutt  potential 
Pcorr  end  at  -  *50  mV  v*  SCE.  The  proper 1 Ian  of  the 
blofilmfl  and  I  he  oelooreoUA  depoaltn  ware  examined  a*  a 
function  of  exposure  time  with  electrochemical 
impedance  sp^ctro-oopy  (RIB)  and  flEM/fiPAX,  Comparisons 
will  be  mad-  with  the  reunite  for  the  etainlane  steal* 
304*  3  1  6  and  Al<Sx  and  ri  grade  2  which  have  been 

exceed  under  identical  conditions  (1*3*3), 

The  effect*  of  mans  transport  have  been  etudled  with  a 
rotating  cylinder  electrode  in  laboratory  experiments 
and  in  natural  aeavater.  Current  data  were  collected 
an  «  function  of  rotation  apeed  at  tcr*r,  at  -  *50  mV 
V«  BC<  and  at  an  anodic  potent  ini,  Comps r i aone  were 
mad*  with  the  result*  for  •taible**  steel  J04  and  Tl 
grade  2  which  showed  different  arf-rtn  of  maos 
transport  on  the  electrochemical  reactions  which 
determine  the  cormaion  behavior  of  the*a  mat-riala, 

Ui  F.  Hansf-ld,  R,  Teal,  It.  Rhib*  8.  bittlg*  R.  Ray 
and  p,  Wagn-r,  *p-eiiltB  <>f  Exposure  of  Chain)-**  Bteela 
and  Titan/,  om  to  Natural  He.iwater* *  Cortoeion/90,  pap-r 
No.  109 

(2)  F.  HanaTold,  C,H.  Tsai,  H.  Shlh  and  B ,  i,.lhtlc,  *An 
El$  Evaluation  of  stalnlcs*  Steel  Fxpoccd  to  ScawAtcr*, 
115th  Meeting  of  The  15 lev. I roch-mi cal  Society,  boa 
Angel**,  CA,  May  1|)A9*  paper  Ho,  51 

(3)  f.  Manifold,  R .  Tsai,  H,  fii.lh,  p,  Little,  R.  Ray 
♦  nd  P,  Wagner,  *An  Elei-t •  ocheml val  Study  of  pralnl-ea 
Steels  end  Titanium  Exposed  to  Natural  Seawater.  i, 
Cnpolarli-d  Rampl"*",  submitt-d  to  Corr.  Erl, 


»#  n  i9  ,m8 


Accession  For 


I  STIS  GRA&I 
DTIC  TAB 
Unannounced 
Justification. 


I 

□ 


By — - 

Distribution/ 


Availability  C.odes 
Avail  and/or 
Special 


Dlst 


Ad 


